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INSTITUTION OF GAS ENGINEERS. 





AUTUMN MEETING AT THE INSTITUTION OF ELECTRICAL ENGINEERS IN LONDON, 
NOV. 13 and. 14. 





The President, Mr. Charles S. Shapley, in the Chair. 


The President, opening the proceedings, said : 


This is rather a unique occasion in the history 


of the 


Institution, inasmuch as we are holding, as it were, an interim meeting for the discussion of the various 


research reports. 


I think the general body of members will agree that the Council have been wise in 


adopting this course, because research must of necessity be discussed. The Council wanted the co-operation 
of the whole body of members in this question of research, in order that the best results may be obtained 


from it. 


In view of the competition with which the industry is faced, it is necessary that we should carry 


out our researches with a view to making the best use of our raw material—coal—and the other materials 
that go to build up our great industry. 


CHARTER 


The PrestpENT: The first item on the agenda is that of the 
alterations to the Charter By-Laws, At our. annual meeting 
last June, the By-Laws were discussed and approved by the 
full body of members, but there are certain very slight modifi- 
cations which the Privy Council have asked us to make.. We 
have Mr. G. E. Shrimpton with us, and I propose to ask him 
to explain to you what those modifications are. - As a matter of 
fact, they are altered very little from the form in which they 
were passed by you in June, but we have formally. to adopt 
them as altered. 

Mr. G. E. Surimpton: As your President has said, the 
amendments suggested by the Privy Council were of a purely 
formal, and very largely of a drafting, character. They are as 
follows. 

By-Law 13.—This by-law deals with the qualifications of a 
candidate for membership. The Privy Council considered that 
this by-law, as drafted, did not make it sufficiently clear 
whether the date on which the candidate had to be actually 
engaged in a responsible position as a gas engineer was the 
date of application for membership, or the date of. election. 
E's criticism was met by adding the words “‘ at the time of 

Ss application ’’ to the first sentence of the by-law, which, as 
$0 .mended, now reads: 


‘* Every Candidate for election or transfer into the class 
of members shall at the time of his application be actually 
engaged in a responsible position as a Gas Engineer.” 


' By-Law 40.—This deals with the expulsion of members. 
The Privy Council considered that the terms of this by-law 
Were unduly vague, and that the use of the phrase “ judged 
exoedient " required some kind of qualification so that. the 
grounds. om Which expulsion could be proposed should. be indi- 
cated in the by-law. The by-law was therefore amended so 
as to limit the grounds of expulsion to professional or per- 
sonal miseomaluet, the first sentence being altered so that it 
read : 
“The Council may at any time hold an inquiry in case 
a proposal is made at a meeting of the Council for the 
expulsion of any Honorary Life Member, Honorary Mem- 
ber, Member, Associate Member, Associate, or Student on 
the ground of ey or personal misconduct or in 
case such expulsion shall on such ground be judged ex- 
pedient by twenty persons being Corporate Members, and 
such persons draw up and sign a proposal requiring such 
expulsion amd deliver the same to the Secretary for the con- 
sideration of the Council.’ 


By-Law 43.—This deals with the constitution of the Council 
of the Institution. The Privy Council drew attention to the 
fact that, under By-Law 51, there would mot _ necessarily 
always be three Past-Presidents qualified to hold office as 
‘Honerary Councillors; ‘and therefore for the words ‘‘ The 
three Past-Presidents who hold office as Honorary Council- 
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lors’’ the following words have been substituted: ‘* Those 
Past-Presidents who ho'd office as Honorary Councillors under 
By-Law 51.” 

By-Law 49.—This provides for the holding of a ballot for 
the. election of. Officers. The Privy Council wished provision 
to be made-for dispensing with the holding of a ballot in the 
event of the nominations being no more than sufficient to fill 
the vacancies. They also suggested that the date from which 
newly-elected Officers were to take office should be more defi- 
nitely. stated. The following words were accordingly added 
at the-end of this by-law : 


“* In the event of the nominations for any office or offices 
mentioned in this by-law being no more than sufficient 
to fill the vacancy or vacancies therein the Chairman of 
the Annual General Meeting at which such vacancy or 
vacancies ought to be filled may declare the person or 
persons nominated to fill such office or offices duly elected 
without the formality of a ballot.”’ 


‘* The President, Vice-President, Honorary Secretary, 
Ordinary Members of Council, and Auditors elected at an 
Annual General Meeting shall take office immediately 
after the conclusion of that meeting.” 


By-Law 50.—This provides that if, for any reason, an elec- 
tion to any office shall not be made at the General Meeting 
at which it ought to be made, the person holding the office 
shall continue in office till the next period of election unless 
replaced by the vote of a General Meeting in the meantime. 
The Privy Council suggested that it should be made clear that 
this by-law was to operate notwithstanding the provisions of 
By-Laws 45 and 46 to the effect that no President or Vice- 
President should be eligible for office for more than two years 
consecutively, and that ordinary Members of the Council re- 
tiring from the Council should be ineligible for re-election 
during the following year. This by-!aw was accordingly 
amended so as to read: 


‘* In case, for any reason, or by inadvertence, the election 
of President, Vice-President, Honorary Secretary, Members 
of Council, or Auditors, shall not be made at the General 
Meeting or any adjournment thereof, at which, in due 
course, it ought to have been made, then, notwithstanding 
the provisions of By-Laws 45 and 46, the person or persons 
discharging the office or offices, with reference to which 
there shall have been such failure of election, shall con- 

’ tinue in office till the next period of election, un!ess replaced 
by the vote of a General Meeting in the meantime.”’ 


Those are the only amendments which have been made in 
the By-Laws as adopted at your meeting in June last. 

Mr, F. C. Briccs (Dudley), proposing the adoption of the 
amended By-Laws, said: I highly appreciate the opportunity 
you have given-me to continue to be. associated with this 
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matter of the Charter right to the last step. 
pose : 

“ That the By-Laws of the Institution which were made 
on the 4th day of June, 1929, with the amendments re- 
cag by the Lords of the Privy Council (and which By- 

aws, asso. amended, were allowedsby Order of the Privy 
Coundil.dated the oth day of October, 1929) be and they, 
are hereby adopted as the first By-Laws of the Institu- 
tion.”’ 


I formally pro- 


I move that with absolute confidence. It is purely a formal 
matter. The Lords of the Privy Council, in their wisdom, 
have helped us to clear, up, certain points, on which. we were 
net clear, ‘With the Charter and By-Laws complete, we feel 
that we now enter upon a sphere of even greater usefylness, 
and with greater vitality. The Charter and By-Laws are now 
an accomplished fact. The revision of the Education Scheme, 
for good or ill, to fit in with the new By-Laws is also an 
accomplished fact, and, as it is not now my pleasure to be on 
the Council, I should like to pass on the suggestion of those 
ardent reformers who lead the van of progress that perhaps 
the time has come when we might as an Institution lead the 
campaign for the provision of a building which shall house 
the whole, of, the gas industry. worthily. I am sure L.am 
voicing what is in the minds of the majority, but these things 
need to be voiced, and the torch-bearers on the Council will 
perhaps go ahead with the scheme now. 
Lt.-Col. W. M. Carr (Stretford): I very much appreciate 
the opportunity -given me to second the ~adoption .of the 
amended; By-Laws, As you know,.I had no part in this. very 
great work that has been undertaken by the Council., Perhaps 
you will extend to me the opportunity of asking a question. I 


presume. the Council will in due course consider the —— | 
t 


ment of the Institution in the various districts ; indeed, I mig 





go even further, and say the development of the Institution 
throughout the British Empire, because it appears to ne 
that as a Chartered Institution we have a very wide scone 
indeed. Perhaps I am looking much too far ahead at te 
moment, but I do foresee a time when possibly we may | ¢ 
able to work on..the lines followed by our, Sister Institutic 
the - Institution ‘of. Civil. Engineers, when the work which 
done-in.the districts will be co-ordimated by this the par: 
and Chartered Institution. I know that it appears to be rath 
early to talk of such developments, but the Council have fore 
seen the possibility, and have made provision for: it in tie 
By-Laws. They may at their discretion, and on the applicati ‘n 
es sufficient number of members in the districts, form lo: «l 
sections. I know that already we have District Associations 
which are affiliated, and I presume that in due course ine 
Council. will have regard to the work that is being done »y 
these District Associations and the possibility, perhaps, of 
their co-ordination and the bringing-in of local sections. | 
have very great pleasure in seconding the proposal for tie 
adoption of the By-Laws of this Chartered Institution as now 
drafted and. submitted. 

The PresipenT : I should like to assure Mr. Briggs that tie 
question of the provision of a building has already been before 
the.Council of the Institution, and we have formed a Coin- 
mittee to wait upon the other bodies representing the industry. 
We. hope to get to work with the idea of providing a building 
befitting the dignity of the Institution. [Applause.] I am 
very glad Col. Carr has raised this question of local sections. 
It will be discussed by the Council:in due course. [| think it 
is highly. important that we should consider it, and I will 
undertake to say that when the matter is raised in the Council 
it shall have a thorough discussion. 

The resolution for the adoption of the By-Laws was put to 
the meeting and carried. 


rt ene 





SUPPLEMENTARY REPORT TO THE 23rd REPORT OF THE JOINT 
RESEARCH COMMITTEE. 


The PresipenT : The next business is the presentation of the 
Supplementary Report to the 23rd Report of the Joint Research 
Committee of the Institution and Leeds University, of which 
Committee Mr. Thomas Hardie is Chairman, The matter in 
this Supplementary Report jis closely allied to that. dealt with 
in the 22nd and 23rd Reports, which are also to.be. discussed. 
In these circumstances, I propose that after the Supplementary 
Report has been presented, the subsequent discussion shall em- 
brace also the 22nd and 23rd Reports, The matter dealt.with 
is of paramount importance in connection with the problem of 
providing a suitable fuel for domestic use. On the works side 
it foreshadows great possibilities in the selection of fuel for 
water. gas production. The work done is characterized by 
care and thoroughness, . Its value lies \in the provision of 
material knowledge which will. be.-available to, help, forward 
the science of carbonization in making the best use of its.raw 
materials, and also, by. determining the character, of the re- 
siduals, to meet the consumers’ requirements. I will ask Mr. 
Hardie to speak to the Report. 

Mr. THomas Haxpig (Chairman. of the Joint Research Com- 
mittee, and Past-President of the Institution) said: I was 
very pleased when I learnt that we were to, have an Autumn 
Meeting of the Institution at, which an.opportunity was. to -be 
given to discuss. the several Reports that -had been before the 
June Meeting, but which,: due: to lack of time, .had not. re- 
ceived. the attention which I think it was generally considered 
they deserved. The Council have been extremely generous in 
now granting two. whole days for their discussion, and I trust 
that those who are interested in this side of the Institution’s 
work will take advantage of the opportunity afforded them to 
discuss fully the matter of the several papers that are pre- 
sented. These consist mainly of the Reports of the work of 
the several Research Committees. These Committees are now 
each represented ona Central Committee, known as_ the 
General Research Committee, whose duty it is to co-ordinate 
the work of the Committees and ensure that the research 
work undertaken by the Institution is of the greatest possible 
value to the members. 

As Chairman of the Joint Research Committee I am more 
directly interested in the papers that are down for considera- 
tion to-day. The Reports of that Committee do not include 
on this occasion any dealing with the research that. is being 
undertaken by Mr. James W. Wood and Mr. Howarth on the 
conditions affecting the production of carbon monoxide in 
different types of gas appliances; but. this work is being pro- 
ceeded with, and a further valuable report will be submitted at 
the Annual Meeting in June. In. addition to the reports of the 
Joint Research Committee we have to consider this mornin 
the Gas Fellowship Report, which was submitted by Dr. Dent 





and Prof. Cobb to the meeting last June. The information 
it contains is complementary to the 22nd and 23rd Reports 
of; the Research Committee, and is therefore especially suit- 
able for consideration with them, while the fact that Dr. Dent 
is now. the.Chemist responsible to the Committee for the work 
on carbonization problems makes it of added interest. 


REACTIVITY AND IGNITABILITY OF COKE. 


The Gas Fellowship Report is of much more than ordinary 
importance this. year. There is little doubt that the experi- 
ments provide matter for very careful thought, and add a 
useful link in the evidence that is being gathered in very 
many ,directions of the construction of coke. It should prove 
helpful in elucidating the problem of the preparation of cokes 
of. greater reactivity—in respect of which knowledge of the 
raison d’étre:.of the variations which we know to exist is a 
first step. From the mass of research which has been con- 
ducted. not only in this, country but also in Germany and 
America during recent years, it is evident that the scientific 
problems involved are of some complexity; and the practical 
application, of the work has not always been apparent. A 
study. of the Report will prove-that there is much also of im; 
mediate practical use in it—for instance, the results of the 
experiments on the loss of reactivity by the maintenance of a 
coke at a high temperature would indicate the desirability of 
removing producer gas from a furnace as soon as possible 


‘instead of permitting it to traverse the unused coke and raise 


its temperature during an inessential period by: which its re- 
activity will be reduced. It has been a common practice in large 
producers to provide a curtain below which the producer ¢as 
is removed, but I do not know that we have had in mind by 
so doing that we were conserving the reactive quality of the 
coke. The experiments point also to the advantages that are 
to be obtained by blending in the preparation of a more re- 
active coke. The report certainly lays down the fundamentals 
to,be borne in mind, when considering proposals by the adop- 
tion of which it is hoped improvement in the reactivity of 
the cokes obtained from certain classes of coal may be effected. 

Though not confirmed, one of the experiments indicates 
that the rapid carbonization of coal—a system which at 
present receives the fayourable attention of both coke and <as 
managers, by reason of its reduced working charges—is jot 
helpful in the production of cokes of the highest quality, while 
from another point of view the deleterious effect on the coke 
of the undue prolongation of the period of charge, to obtain 
maximum therms per ton of coal, is also shown. 

In the 22nd Report, we have first the experiments made to 
ascertain the ignition points of cokes produced under a varicty 
of conditions. It is found that the physical condition of a coal 
as charged into the retort has very little effect on the ignit- 
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ability of the coke produced, and further, that ignitability is 
influenced more by the temperature at which carbonization 
takes place than by the volatile matter left in the coke. It is 
satisfactory to note that the ignition temperature of coke pro- 
duced in large plants from similar coals to those tested were 
similar to those obtained in the experimental retorts. The 
ignition temperatures of cokes from the large-scale plants are 
most interesting—they show that ignitability of the coke varies 
with the class of coal from which it is produced and type of 
plant in which it is made, as well as with the temperature 
at which it is carbonized. Unfortunately, the particulars of 
all the conditions pertaining to the production of these samples 
are not sufficiently fully known to allow of conclusions being 
too positively drawn. 

There is much in the report of interest to producers of low- 
temperature as well as high-temperature fuels. It is almost 
without exception that the first suggestion for making low- 
temperature coke ignite moré easily is to ‘‘ leave more vola- 
tile matter in it.’”” The experiments on CO, reactivity rather 
indicate that the physical condition of the coal as charged 
into the retort may be of consequence in determining this 
quality, while the results of the tests of the cokes obtained from 
large-scale plants show large differences in the reactivities of 
cokes produced from similar coals under different conditions, 
and point to-an important line of research which might be 
undertaken in the examination of these differences. Changes 
in reactivity to steam aré shown by the experiments to be much 


‘less marked than are the changes in reactivity to CO,, but the 


differences are material. In what way the difference in the 
reactivity of cokes obtained from similar coals in different 
types of plant at equal carbonizing temperatures can be ex- 
plained by the theory of fusible and non-fusible portions of the 
coal put forward in the Gas Fellowship Report, I will leave 
to Prof. Cobb and Dr. Dent to solve for you. 

The 23rd Report gives a comparison of the results obtained 
with a Durham coal with those obtained in previous Reports 
from a Nottingham coal. Many of the differences disclosed 
have probably been more or less generally known, but a de- 
finite comparison in this way is extremely helpful and suggests 
explanations to many disappointments. It has been sug- 
gested to the Committee that the experiments might be con- 
tinued to include standard qualities of coal from each district. 
In the supplement to the 23rd Report prepared for this meeting 
the study of the carbonization of a Durham coal is continued 
on the same lines as that of the Nottingham coal, and a fur- 
ther comparison of the reactivities of the cokes is given. All 
of this is extremely interesting and informative. 

As I have already said, these comparisons of results from 
two coals under identical conditions of carbonizing are very 
enlightening, and infonmation regarding other coals under the 
same conditions would prove of value to all who have available 
for use more than one class of coal; and it is hoped the under- 
taking of this research may be possible later on. If it were 
less laborious, it might be done at once. 


PracticaL Work on C.W.G. PLANT. 


In the meantime we propose to go forward with the work 
to which the Reports submitted have brought us—that is, an 
examination of the possibilities of blending for improving the 
coke quality. This inquiry, which at first sight may appear 
to be of purely academic interest, is not unlikely to result in 
information of direct industrial application. We shall also 
proceed with the work that we have been asked to do by the 
National Gas Council on the use of creosote in carburetted 
water gas plant. This research is already well in hand, and 
a memorandum on the subject is before the meeting. It is 
felt, moreover, that there is some advantage in having work 
on a practical scale proceeding at the same time as the labora- 
tory work, and we propose at an early date to make an ex- 
amination of the thermal efficiency of a modern carburetted 
water gas plant, fitted with back-run and generator boiler. 
In connection therewith, it may also prove possible to test on 
« large scale the reactivities of cokes produced from Durham 
and Yorkshire coals in both vertical and horizontal retorts. 
There is, of course, also running Mr. Wood’s examination of 
ithe carbon monoxide production problems. 

_I should like to express thanks to Prof. Cobb and the other 
University members of the Committee. It is really impos- 
ible to speak too highly of the help they give us, and it is 
till more difficult to see how the work could have been carried 
m with any approach to its present success if it had not been 
‘or the very generous way in which Prof. Cobb has given of 
lis knowledge and experience. [‘‘ Hear, hear.’”] I can 
‘ssure him we appreciate his assistance very greatly, both in 
rganizing the various experimental work, and for his guid- 
ance into the line where research will prove to be most fruit- 
‘ul. His help is invaluable, and we thank him most sincerely 
for it. I have purposely not traversed the Reports in detail in 
these remarks, as Prof. Cobb and Dr. Dent are to follow me. 
‘he matter is worthy of all the time that has been reserved for 
their discussion, and I am certain that a full discussion of the 
work will result in a still greater interest in the research work 
being taken by the members, while a knowledge of what is 
in the minds of the members on these important subjects can- 





not, but prove most helpful to the Committee and. their 
Chemists in the further prosecution of the work. 

Prof. J. W. Corr: In the first place, | should like to say 
what a pleasure it is to speak with reference to this research 
work under conditions that allow one to say what it is necessary 
to say, and perhaps to say it at greater length (which is more 
fitting to the importance of the subject-matter) than has been 
possible on some occasions in the past. I should like to con- 
gratulate the Institution on having arranged this meeting. We 
are exhorted in other places to read, mark, learn, and inwardly 
digest; and that, I suppose, is an essential condition for the 
appreciation of research work in this or any other industry, 
because plainly, though it may be true—and I think it is true, 
—that the further progress of an industry such as the carbon- 
ization industry must depend upon research, and research in 
the widest and fullest sense, the. carrying-out of the research is 
only one part of the programme, and the useful results will not 
necessarily follow from it. The useful results can only follow 
if the research, having been made, is carefully considered, and 
subjected to wholesome and informed criticism, and when the 
results. of the research are applied by men who understand their 
significance. I would suggest that a meeting of this sort is a 
necessary preliminary to attaining that end. Mr. Hardie, the 
Chairman of the Joint Committee—whom I should like to 
thank for his kind remarks concerning myself—has.dealt very 
adequately with the programme that is before the meeting this 
morning ; but I might say a few words in explaining how the 
reports are connected with one another, and what their mean- 
ing is from the point of view of the Research Committee. 


PREPARING THE GROUND FOR FURTHER ADVANCES. 


As you know, we made a number of tests on vertical retorts, 
on water gas plant under various conditions, and on waste- 
heat boilers. Those individual tests on importanf: pieces of 
plant were essential in order that reliable quantitative informa- 
tion could be placed before the Institution on the subject of 
thermal efficiencies—information which, I am happy to say, 
has undoubtedly proved extremely useful, noting the points 
where deficiencies occurred, where the thermal efficiency was 
lowered in one way and another. They are an essential pre- 
liminary to the raising of the thermal: efficiency; and that 
raising has been steadily effected. But, when those tests on 
individual appliances had been carried out, it did seem to us 
that we ought to look to a thorough study of the properties of 
coal in carbonizing appliances in order to prepare the ground 
for further technical advances. One reason why that had be- 
come more essential was that the whole fuel position was under 
review in this country. The conditions of carbonization evi- 
dently ought to be studied with regard-to the position of the 
gas industry, not as being a one-product industry, but one which 
is determined to make the best possible use of coal by carbon- 
izing. in every respect, an industry which is not concerned solely 
with the quantity and quality of gas, but is also going to supply 
solid smokeless fuel. I do not know what your opinion may 
be about this position, but I should like to be perfectly frank. 
Ten years ago I personally, and most of the people with whom 
I came into contact, knew very little about coke. Its proper- 
ties had_been studied in a certain way, and the shortcomings of 
gas coke had been more or less taken for granted. The stimu- 
lation, partly from outside sources, has been of very great 
benefit to the. gas industry in bringing about this thorough 
study of the best methods of producing smokeless solid fuel, 
along with gaseous fuel, by carbonization. We began by the 
accumulation of a considerable amount of data which were re- 
ported as studies in carbonization, and were carried out under 
Dr. Parker’s supervision. Those reports necessarily contained 
a mass of detail, and there is no way to get at the heart of each 
of those reports except by careful study of them in detail. .We 
knew that that was a character of the reports that we were 
submitting, but we know also, and our Research Committee 
concurred in this, that it was essential that this foundation 
work should be done. 

So, in the first place, two coals were surveyed, one of them a 
medium-caking coal, .and the other a very fusible, strongly- 
caking coal; and the results obtained with different sizes of 
coal and at different temperatures were carefully accumulated. 
Chemical balances were struck—carbon. balances, sulphur and 
nitrogen balances, and-so on—in order that we could satisfy 
ourselyes, and could satisfy you, that the results were reliable ; 
they were obtained at a number of different temperatures, so 
that the industry could be satisfied as to what results would, be 
forthcoming if its conditions of operation were for any reason 
altered. Not only did that apply to gas, but it was followed up 
by an examination of the coke, for reactivity more particularly. 


Tue SUPPLEMENT TO THE 23RD REPORT. 


A further instalment of the results is contained in the 22nd 
and 23rd Reports, which were before the Institution meeting in 
June, and also in the Supplement to the 23rd Report. I would 
like to call your attention to this Supplement, because: in its 
preparation we have had before us, and have been able to make 
use of, other purely: laboratory work which has been reported: 
under the heading of the ‘‘ Gas Research Fellowship.’’ That 
work was carried out during several years by several Gas Re- 
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search Fellows, the latest of whom was Dr. Dent, who is now 
the Chief Research Chemist concerned with the carbonization 
work. The explanation of many of the results reported in the 
larger-scale studies of carbonization, finishing with the 23rd 
Report, is to be found in the parallel work reported under the 
heading of the “‘ Gas Research Fellowship; ’’ and it is for that 
reason that to-day the 1929 Gas Research Fellowship Report is 
to be considered along with the reports of the Joint Committee. 
One of the remarkable things that is manifest there is the very 
great variation in reactivity which seems to be brought about 
by the presence of fusible material in the coal, which is either 
there initially or as a first product of decomposition, and the 
way in- which. that material behaves Suring the process of car- 
bonization.. The most remarkable thing about its behaviour in 
carbonization -is the easy way in which it passes over into the 
very unreactive graphitic condition; and so you see that the 
reactivities of the coke obtained from the fusible Durham coal 
are of a very low order. The coke is not really very much more 
reactive than Ceylon graphite. That, and a number of other 
points, require to be brought out carefully. They are brought 


out to- a considerable extent in this Supplement to the 23rd. 


Report ; and I think that, as a preliminary to the discussion, it 
would be an excellent Shing for the meeting to have before it a 
summary which Dr. Dent has prepared on those lines. 


SUMMARY OF THE REPORT. 


Dr. Dent, in his summary of the Carbonization Report, 
said: The investigation of the influence of various factors on 
the carbonization of coal has been continued, and the data at 
our disposal now enable us to compare the behaviour of a 
mOderately caking Nottingham coal on the one hand, and a 
stroigly caking Durham coal on the other. Carbonization 
has in all the tests been carried out in a small horizontal retort 
holding a charge of 30°lbs. of coal. 

The factors studied have been : 


(a) The grading of the coal into different sizes. 

(b) The admixture of coke breeze with the coal before car- 
bonization, 

(c) The addition to the coal of calcium carbonate, iron oxide, 
and sodium carbonate. 

(d) The temperature of the retort. 


The results are given in detail in the Sixteenth, Eighteenth, 
Twentieth, Twenty-Second, Twenty-Third, and supplement to 
the Twenty-Third Reports, and only the most striking features 
will be dealt with here. 

The compositions of the coals are compared in Table A 
of the Twentv-Third. Report, and the yields of gas tar and 
liquor, &c., obtained on carbonization are given in Table C 
of the same report. These tables show that both coals give 
approximately the same thermal yield of gas, but the coke 
and tar yields are low, and the volumes of ammoniacal liquor 
high, in the case of the Nottinghamshire coal]. This is to be 
expected from the relatively high oxygen and moisture contents 
of this coal. 

Considering the influence of the grade of coal in the car- 
bonization of these two coals. the results indicate that the pro- 
ducts of carbonization are subject to more severe cracking in 
the retort when the coal charge is of a small grade or a mix- 
ture of sizes. ‘Thus the yield of tar decreases and the yield 
of gas tends to increase in the case of the smaller grades or 
mixture of grades of coal. Any advantage which these grades 
have in this respect is, however, more than counterbalanced 
by the influence which the grade of the coal carbonized has 
on the rate at which carbonization takes place. With the Not- 
tinghamshire coal, the rate of carbonization—in other words, 
the throuchnut of the retort per dav—is considerablv reduced bv 
carbonizing small grades of coal. This effect was also observed 
with the Durham coal, but it was not so marked. This coal 
is more fusible on carbonization; the fusion tending to 
eliminate effects caused by the original grade of the coal as 
charged. 

These conclusions have been confirmed by the experiments 
carried out by the Fuel Research Board. These workers have 
extended their investigations to the influence of the size of the 
coal on carbonization in steamed vertical retorts, and have 
found that this factor is of more importance in this case than 
in horizontal retorts. Their results indicate that the larger 
sizes are more readily worked than fine coal, and greater 
variations were observed in the gas and tar vields. The results 
suggest that the influence of the steam is affected by the size 
of the coal carbonized, but perhaps we shall be fortunate enough 
to hear more of these experiments in the discussion. 

Returning to our experiments, the addition of coke breeze 
to both coals has been investigated. Mixing the coal with 
breeze does appear to decrease the time required to carbonize 
the charge in the retort, but this decrease is not sufficient to 
counterbalance the fact that the capacity of the retort is re- 
duced by the addition of breeze to the coal. Conseauently the 
rate at which gas was evolved from a charge of coal and 
breeze was in no test as high as the rate of gas evolution from 
a charge of coal alone. 





The influence of the temperature of the retort and of the 
addition of calcium carbonate, iron oxide, and sodium car- 
bonate on the rate of carbonization and on the yields of the 
various products obtained has been described-in detail in pre- 
vious reports; and I do not think it is necessary to discuss 
these factors further here. 

The determination of the ignition-points and reactivities of 
the cokes from the Durham and. Nottinghamshire coals ha., 
however, brought out some very interesting points which cz 
be mentioned. The methods used in these determinations a:» 
given in the Twenty-Second Report, and it will suffice to. say 
here that the ignition temperature is that at which the ten:- 
perature of the coke under observation increases above tl:c 
temperature of the surroundings when it is heated in a strean 
of oxygen; while the reactivities are expressed as the percen.- 
age of either carbon dioxide or steam which is decomposed 
when these gases are passed under standard conditions through 
a column of coke heated to goo° C, in the case of carbon dioxide 
and 1000° C. in the case of steam. 

In order to appreciate fully the results of the ignition tem- 
perature and reactivities towards carbon dioxide and steam, ‘it 
must be realized in the first place that the surface of coke is 
heterogeneous, some of the carbon reacting more readily with 
oxygen, carbon Mioxide, or steam than the remainder; and, 
secondly, that, as a result of the heterogeneous nature of the 
coke, it is unsafe to draw any relationship between the igni- 
tion-points of different cokes on the one hand, and their reac- 
tivities on the other. Thus a coke may readily ignite oxygen 
but yet have a low reactivity to carbon dioxide and steam, and 
vice versa, 

This depends on the fact that, when coke is gasified in car- 
bon dioxide or steam at 1000° C., the bulk of the coke surface 
enters into reaction, and, as a result, the percentage of these 
gases decomposed can be regarded as an average for the whole 
surface; but when coke is gradually heated in oxygen the tem- 
perature at which the coke ignites depends on the ignition 
temperature of the most readily ignitable coke present. ‘The 
constituent can be regarded as a fuse, as its ignition generates 
sufficient heat to ignite the remainder of the coke. 

Suppose for the sake of simplicity that a coke is composed 
of two kinds of carbon A and B, and that carbon A ignites at 
300° C. and would, if it could be isolated, decompose 50 p.ct. 
of carbon dioxide, and that carbon B ignites at 500° C. and 
would decompose only 5 p.ct. of carbon dioxide.. Let us sup- 
pose that the coke consists of 1 p.ct. of A and gg p.ct. of B. 

The reactivity of such a coke towards carbon dioxide would 
be 1 p.ct. of 50 plus gg p.ct. of 5 = 5°45, and the ignition tem- 
perature of the coke would be the ignition temperature of the 
most readily ignitable constituent of A—viz., 300° C. If now, 
by overheating in the retort, the readily ignitable and reactive 
carbon A is destroyed, or converted to carbon B, the ignition 
temperature of the coke would be raised from 300° C. to 
500° C., but the reactivity would not be greatly affected—it 
would drop only from 5°45 to 5. 

Similarly it is conceivable that a coke might consist solely 
of carbon A. This would ignite at 300° C., no lower than the 
ignition temperature of coke containing only 1 p.ct. of car- 
bon A; but it would have the high reactivity of 50. 

This is a simplified illustration which takes no account of 
the influence of such factors as volatile matter, but it serves 
to show that there is no close relationship between the igni- 
tion temperatures and reactivities of cokes, a fact which, | 
think, is fundamental, and must be recognized by anyone at- 
tempting to produce the most suitable coke for a given pur- 
pose. 

Considering now the results obtained for the ignition- 
points and reactivities of the Durham and Nottinghamshire 
coals, the following conclusions have been reached. 

First, variation in the size of the coal carbonized has no 
eee on either the ignition-point or the reactivity of the 
coke, 

Secondly, the addition of breeze to the coal before carboni- 
zation has no influence on the ignition-point or reactivity of 
the resulting coke. This conclusion only applies when the 
coke breeze has been prepared previously by carbonizing coal 
similar to the one to which it is added. We do expect that 
blending coal with breeze from a different type of coal wil! 
influence the properties of the coke. 

Thirdly, the temperature of carbonization does not greatly 
influence the reactivity of the coke produced, though it affects 
its ignition temperature considerably. For example, in the 
case of the Nottinghamshire coal, lowering the temperatur« 
of carbonization from 920° to 720° only increased the percent- 
age of carbon dioxide decomposed by the coke produced from 
17 to 20, but the ignition temperature was decreased from 
430° to 370°, 

Fourthly, the addition of sodium carbonate to the coal befor 
carbonization lowers the ignition temperature and increases th: 
reactivity of the coke to a marked extent. The effect is in- 
teresting, and may lead to important developments, but a‘ 
present difficulties are in the way, such as the attack of th 
retort walls by sodium carbonate. 

Fifthly, comparing the reactivities of cokes from the 


, moderately ‘caking coal with those of the cokes from the 
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strongly caking Durham, it is seen that the nature of the coal 
carbonized has a profound influence on these properties of the 
cokes. This is seen in Table 24 of the supplement to the 
Twenty-Third Report. 

For example, comparing the reactivity of the cokes pro- 
duced in test 45 and test 1, the Nottinghamshire coke decom- 
posed eight times more carbon dioxide than the Durham coke, 
and, whereas the Nottinghamshire coke decomposed 84 p.ct. 
of steam, the Durham coke decomposed only 41 p.ct. These 
differences in reactivity are much more extensive than the difier- 
ences which are liable to occur caused by variations in the con- 
ditions of,carbonization, such as temperature, size of coal, 
&c., and.from this result one can conclude that the reactivity 
ot coke as produced on a gas-works 1s largely determined by 
the type of coal carbonized, and, in general, the more fusibic 
the coal, the moré unreactive is the coke produced. This ques- 
tion of the variation of the reactivity of the coke with the 
nature of the coal used is discussed at some length in the Gas 
Research Fellowship Report. 

The figures in ‘Lable 24 indicate that the ignition-point of 
coke also depends on the character of the coal carbonized ; 
coke from the moderately caking coal igniting 40° to 50% 
below cokes from the strongly cakmg Durham coal. The tem- 
perature of carbonization has, however, a much greater influ- 
ence on the ease of ignition than on the reactivity; the ignii- 
ing temperatures decreasing as the temperature of carboniza- 
tion is lowered. ‘Thus, by carbonizing the Durham coal at 
315° C., a coke is produced which ignites at the same tem- 
perature as the coke produced by carbonizing the Nottingham- 
shire coal at gz0° C. 

it must be remembered that, when we speak of reactivity, 
we mean the reactivity towards carbon dioxide and steam at 
high temperatures, when the reactions involved proceed at an 
appreciable velocity. If the reactivity were determined at a tem- 
perature round’ 400° C, in the neighbourhood of the ignition 
temperature, it is probable that it would be found to vary with 
the temperature ot carbonization in a way similar to the igni- 
tion temperature. But at such low temperatures the rate of 
reaction of coke with carbon dioxide and steam is extremely 
small, and is of no practical value, and consequently we have 
confined our remarks on reactivity to those determined at 
higher temperatures, 

trom our results it is possible to state the main factors 
which determined the reactivity and ease of ignition of coke. 
Thus the reactivity is largely determined by the choice of the 
coal carbonized, whereas the ignition temperature is deter- 
mined— 

(a) by the character of coal carbonized, and 

(b) by the temperature of carbonization. 


From the point of view of the gas engineer, however, it is 
uneconomical to obtain a readily ignitable coke by lowering 
the temperature of the retorts, as such a procedure would con- 
siderably decrease the rate of gas production and also the total 
thermal yield per ton. There 1s a way of overcoming this diffi- 
culty, however, and it is illustrated in Table 1 of the Twenty- 
Second Report. This table shows the ignition temperature of 
cokes prepared by carbonizing the Nottinghamshire coal at 
temperatures ranging from 980° to 344° C. It is seen that 
the ignition temperature gradually decreases from 420° to 
240° C, as the temperature of carbonization is lowered. There 
is a discontinuity, however, in the case of cokes prepared at 
815° C.; the ignition temperature of these cokes being lower 
than those of cokes prepared at the lower temperature of 
725° C., and the same as those of cokes prepared at 630° C. 

As stated in the report, this is apparently due to the fact 
that the carbonization was not carried quite to completion in 
the tests at 815°. As a result, some readily ignitable coke 
was left at the centre of the charge, and this coke, as ex- 
plained previously, determined the ignition temperature of the 
whole. The important fact is that in the tests carried out at 
515° C., 60 therms of gas were obtained in three hours, 
whereas with the retort at 6309 C., only 45 therms were ob- 
tained in 10 hours, though, since carbonization was not taken 
quite to completion in the first case, the cokes produced ignited 
at the same temperature as those obtained by carbonization as 
the much lower temperature of 630° C. 


The experiments suggest an important method of control- 


ling the ease of ignition of cokes produced by carbonizing 
with the rétort at high temperatures. By increasing the 
‘throughput of the retort per day until the centre of the charge 
is not quite completely carbonized, the ignition temperature of 
tue resulting coke can be considerably lowered until it is com- 
parable. with cokes produced at a comparatively low tem- 
perature. A disadvantage of such a procedure is that the 
(nermal yield of gas obtained per ton is slightly decreased. 
This, however, is perhaps not so important. from the gas- 
makers’ point of view, as the last few therms are, in any case, 
costly to obtain, since the rate of gas production decreases 
towards the end of carbonization. Its loss in thermal yield of 


sas per ton would in all probability be more ‘than counter- ’ 


balanced by the increase in the gas production per retort per 
day, which would take place as the throughput of coal in- 
creased. — 





Though we are now coming to definite conclusions as to: the 
factors which determine the reactivity and ignition tempera- 
ture of coke, there still appears to be considerable difference 
of opinion as to the properties desired in a coke for different 
purposes. I am unaware of any tests which have been. carried 
out on (say) a water gas plant or the domestic grate, which 
enable one to state definitely all the properties of. the “ideal 
coke for use in these appliances, and we appear now to have 
arrived at a stage when such tests are necessary. At present, 
we can only surmise qualitatively the properties desirable in 
cokes from the results of laboratory investigation; we cannot 
say quantitatively what influence a change in the properties 
of a coke will have on the performance of any given apparatus. 
However, the results obtained in the laboratory have led to the 
following conclusions : 

(a) That different cokes vary considerably in the rate at which 
they react with carbon dioxide and steam at such tem- 
peratures as 1000° C, 

(b) ‘Lhe ease with which cokes ignite in air varies consider- 
ably with different samples, but at temperatures above 
750° C. all cokes combine with air and oxygen at the 
same rate. 

(c) If a glowing bed of coke is blown with air at a given 
rate, the temperature which is developed in the bed 
varies to a considerable extent, being highest in the case 
of unreactive cokes and lowest in the case of reactive 
cokes, when the carbon dioxide generated at the bottom 
of the bed is reduced to carbon monoxide by the hot coke 
in the upper zories—this last reaction absorbing heat. 


These conclusions do enable one to predict the type of coke 
most suitable for different purposes. Take the two simplest 
cases first—a closed furnace, such as a cupola, and a gas pro- 
ducer. 

In a cupola it is desired to obtain a high temperature in the 
bed of coke. and iron with a minimum loss of potential heat 
in the waste gases. There does not appear to be much doubt 
that in this case the coke should be mechanically strong, of 
suitable grade, and also unreactive to carbon dioxide, as such 
a coke will most readily give the desired high temperature. 

In a producer, on the other hand, the object is to obtain as 
much potential heat as carbon monoxide and hydrogen in the 
gas as possible, especially where the producer gas is cooled 
before it is burnt. A redctive coke is most suitable in this 
case, as such a coke would decompose a greater percentage 
of the carbon dioxide and steam ascending through the upper 
zone of the producer bed. In the case of a produeer, however, 
another important factor must be taken into consideration. A 
producer can be regarded as being composed of two zones, 
a lower oxidation zone in which the oxygen of the air blast com- 
bines with the coke, giving carbon dioxide with an evolution 
of heat. This heat, swept upwards by the gases, enables the 
coke in the upper zone to reduce the carbon dioxide and water 
vapour present to carbon monoxide and hydrogen. In the 
practical working of such a producer one of the main factors 
which governs the rate of working is the liability of the ash 
to fuse, with the formation of clinker, at the high temperature 
of the oxidation zone. Theoretically, there is much more heat 
developed in this zone than is required completely to melt the 
ash. The reason that this does not occur in practice depends 
on various factors. One is that water vapour is added to the 
blast, which by virtue of its heat capacity and its diluent effect 
on the oxygen in the blast, tends to keep the temperature 
down; but the most important factor is the conduction and 
radiation of heat which takes place in the coke bed itself, from 
the hot oxidation zone to the cooler reduction zone: The 
extent to which this takes place depends on’ the temperature 
gradient of the fuel bed, and, as a result, this transfer of heat 
by conduction and radiation is most pronounced in the case 
of a producer using a reactive coke, when the steam and car- 
bon dioxide are rapidly reduced to hydrogen and carbon mon- 
oxide immediately they have passed the oxidation zone. 

In order to appreciate the possible effect of conduction and 
radiation from the oxidation zone, it must bé remembered 
that this zone is only quite shallow—3 or 4 in.—and exposes 
a comparatively large surface to the upper and cooler zones. 

This, apart from the better quality of the gas which a re- 
active coke gives in a producer, has the further influence of 
keeping the temperature of the fuel bed down and consequently 
increases the rate at which the producer can be worked. 

The ease of ignition of the coke does not appear to enter 
into either of the foregoing examples. In the case of a_water 
gas plant, the position is more complex, caused by the fact 
that the process of manufacturing water gas depends on two 
operations. First, a column of coke is raised to a high tem- 
perature by blowing air through it. The air is then replaced 
by a steam blast, the heat left in the coke from the blow period 
enabling the coke to decompose, the steam giving water. gas. 
As the amount of heat required to decompose a given amount 
of steam is the same, whether a reactive or unreactive fuel is 
used, it appears that, from this point of view, an unreactive 
coke is most suitable, as such a coke would be. more readily 
raised to a high temperature by blowing air through it, and, 
consequently, more heat would be left in the coke bed to de- 
compose the steam during the run period. A reactive coke 
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would require a greater consumption of fuel during the blow 
period to raise it to the same temperature, and the loss of 
potential heat in the blow gases would be larger. This 
potential heat could be recovered in a waste-heat boiler, but 
using a water gas set to produce steam must be regarded as a 
costly method. 

On the other hand, during the run period a reactive fuel 
would decompose a greater percentage of the steam, and the 
water gas‘ made would have an improved composition. More- 
over, the generator could be worked at a higher rate. Also. 
the use of a reactive fuel would enable the plant as a whole* 
to be run at a somewhat lower temperature, which, for a coke 
ash of a given composition, would tend to reduce clinker 
formation. 

Thus for use in a water gas set, the coke should be chosen 
so that the heat balance is obtained between the losses which 
occur in the blow period on the one hand and the advantages 
to be gained on the other. The most suitable type of coke 
will, in,all probability, vary with circumstances, and it appears 
necessary to carry out some large-scale tests on the question. 

There is still a diversity of opinion as to the properties re- 
quired in a fuel destined for use in the domestic grate. Some 
workers: maintain that if the ash and moisture content of gas- 
works coke are low, and if it is of a suitable grade, it is all 
that can-be desired for a household fuel; while other workers 
ace of the opinion that a low ash and moisture content are 
not sufficient, and that the coke should be reactive towards 
carbon ‘dioxide and should be more readily ignited in oxygen. 

Most people will agree, I think, that the percentage of ash 
and moisture must be low before the use of coke in an open 
grate can become at all popular, and it has also been demon- 
strated that the size and shape* of the fuel have a consider- 
able influence on the appearance of a fire, but a fuel can satisfy 
all these requirements and yet be unsuited to the domestic 
grate. ‘For example, a suitably graded clean bye-product coke 
is such+a fuel, and while it will give a pleasing, bright fire 
when it 48 thoroughly ignited, it is not an ideal domestic fuel, 
because it needs a large amount of gas to light it, if such a 
method ‘is employed. The fire very rapidly goes out if it is 
left unattended for comparatively short periods, leaving a large 
amount of’unburnt fuel in the grate. Such a fire requires a 
lot of ‘nursing, is not flexible, and does not burn up readily 
when replenished with fuel. Our experiments indicate that, 
primarily, a domestic coke should have a low ignition tem- 
perature. Such a coke burns up quickly when it is lighted and 
also when it is replenished. 

It is, however, more debatable as to whether a domestic 
coke should be reactive towards carbon dioxide at high tem- 
perature or not. Reactivity does not appear to be necessary 
either to make the fire ignite easily or to make it glow brightly, 
if it is burnt in a suitable grate, and, actually, reactivity ap- 
pears to reduce the proportion of the heat radiated into the 
room.- On the other hand, a reactive coke gives a fire which 
burns more vigorously and which has flames above the fuel 
bed; and some think that the appearance of the fire is en- 
hanced as a result of this. On the whole, the use of a re- 
active fuel should increase the flexibility of a fire in the usual 
domestic grate and is desirable on account of this. 

Viewing the results obtained in the last few years on the 
experimental plant in the light of work carried out under 
Prof. Cobb in the Fuel Department, I have suggested in these 
remarks methods by which the reactivity and ignition tem- 
perature of coke can be varied and controlled, and I have also 
attempted to show the properties desired in cokes for different 
purposes. The results we have obtained indicate that the 
quality of the coke produced on carbonization depends to a 
considerable extent on the nature of the coal carbonized, and 
2 en is being continued on blends of different types 
of coal, 


Discussion. 


Mr. H. E. Copp: I think the Supplement to the 23rd Report 
contains most of the conciusions one might draw from these 
investigations. In regard to tar, it appears that no important 
differences are observed between tars produced at the same 
temperature. Comparing the results from the Durham and 
Nottingham coals, it is apparent that the production of naphtha- 
lene depends on the temperature of carbonization rather than 
on the nature of the coal used. There appears to be some 
definite relation, however, between the percentage of tar acids 
in the tar and the composition of the coal carbonized. 

With regard to reactivity towards CO,, mentioned in Table 
XXII., the rate of gasification is relatively low in the laboratory 
apparatus, and the results must be applied with reserve to the 
behaviour of the coke in (say) the generator of a water gas set. 
The results obtained were similar to those obtained with the 
Nottingham coal. It appears that the variation in the size of 
the coal.has no appreciable effect on reactivity ; neither has the 
addition of coke breeze a very marked effect. But the addition 
of sodium carbonate to the coal produces a very important 
effect on reactivity—i.e., a marked increase. I should like to 
point out that any practical experiments in this direction must 
be conducted with great caution, because at present we have a 


*e.g., Mr. Hodsman’s work at Leeds. 





great deal of difficulty with our refractory materials and retor's, 
and the effect of the addition of inert matter might give rise « 
a very serious condition in vertical retorts. Obviously, col-e 
from Nottingham coal are many times more reactive towa: |s 
CO, and steam than are the cokes from the strongly-caki ig 
Durham coal. The conclusion is reached that the reactivity o 
coke towards CO, and steam at temperatures such as 1000° 
is influenced by the nature of the coal carbonized to a mu 
greater extent than by such factors as size of coal, temperat: 
of carbonization, &c. The temperature and duration of car- 
bonization have considerably more influence on the igniti n 
temperature, since ease of ignition is not an average proper'y. 
Thus, if coal is carbonized at go00° C., and discharged when te 
centre of the charge attains a temperature of 800° C., the 
ignition temperature of the coke will approach that of an 
800° C. coke rather than that of a goo® C. coke, even thou~h 
the majority of the charge may have attained a temperature of 
goo? C. I want to emphasize this point, which was broug/it 
out by Dr. Dent, because it is one of the practical points which 
emerge from the report. It is considered that Coal, on heating, 
decomposes into fusible and infusible products, which then 
decompose further; the fusible material becoming more aid 
more viscous until it finally solidifies, binding the whole o- 
gether. The cokes from strongly-caking coals, consisting 
largely of products which have fused during carbonization, are 
shown to be much more unreactive than those produced from 
less fusible poorly-caking coals. Further, it is believed that 
the differences in the reactivities of such cokes are caused by 
differences in the nature of the contained carbon rather than in 
the structure of the coke; the fusible decomposition products of 
coal giving rise to a very unreactive form of carbon. All this 
points to the necessity or advisability of separating out these 
unreactive portions of the coal before carbonization ; in other 
words, by more careful cleaning of the coal. The Nottingham 
coal takes much less time to carbonize than the Durham coal, 
and results indicate that the throughput of Nottingham coal 
would be about 15 p.ct. greater than with the Durham coal. 

I do not apologize for having accentuated certain of the prac- 
tical points which emerge from the reports. 


SHOULD COKE BE A BysE-PRopDuUCcT? 


Dr. C. B. Marson: I should like to refer to one or two con- 
clusions in these reports with which the Northern Coke Re- 
search Committee is in very close agreement. In the first 
place, the Supplementary Report states the very important con- 
clusion that the reactivity of coke towards carbon dioxide and 
steam at temperatures such as 1000° C, is influenced by the 
nature of the coal carbonized to a much greater extent than by 
such factors as the size of coal, temperature of carbonization, 
&c. We of the Northern Coke Research Committee are carry- 
ing out investigations on somewhat similar lines to those men- 
tioned in these reports, and the more work we do the more we 
come to the conclusion that the nature of the coal itself is one 
of the predominating factors in the quality of the coke pro- 
duced, especially as regards the reactivity. In the Supple- 
mentary Report we are told that, ‘‘ from the point of view of 
the gas engineer, however, coke is a bye-product....” I 
feel that it is perhaps rather unwise to place too much stress 
on the point of view that coke is a bye-product, and that in 
these days it is much better not to regard it as a bye-product, 
because I think that some of the troubles which gas engineers 
have encountered in the past in disposing of their coke have 
been due to the fact that coke has been so regarded. There 
are certain suggestions put forward in this report as to methods 
of improving the qualities of the coke. If it can be shown that 
by adopting certain methods we can improve its quality, even if 
this means a lowering of the thermal yield, then I think that 
we should be prepared to put up with this lowering of the 
thenmal yield, with the object of improving the quality of the 
coke. It is not improbable that the day will come when the 
high-temperature carbonizing industries will select the types of 
coal they use very much more carefully than they have done 
in the past, and we may see retorts or batteries of ovens segre- 
gated and operated specially from the point of view of the pro- 
duction of coke for domestic use. 


“no 
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CoKE FOR THE Domestic GRATE. 


I think these reports offer us opportunities for pursuing ver) 
valuable work on the production of domestic coke. At the 
same time, I should like to sound a warning note. The ten- 
dency this morning has been to discuss the reactivity of coke. 
It is true that these reports deal with that mainly, but it should 
be remembered that there are other factors which are equally 
important. The importance of the ash problem needs mor 
emphasis. I have listened with great interest to Dr. Dent’s 
damning of bye-product coke, but I should like to assure him 
that I know of plenty of. domestic grates in which bye-product 
coke is being burned successfully, and I think I can tell him th 
reason why it is used with such success. It is due to the low 
ash content. There are certain producers of bye-product coke 
and of beehive coke who are able to market a coke containin: 
4 p.ct. of ash. 

Mr. SENSICLE’s CRITICISM. 

Mr. L. H. Sensicie: Perhaps I may be allowed to criticiz 

Dr. Dent’s conclusions with regard to coke containing two 
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—Refractories for Gas 
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constituents—for example, a coke containing, go p.ct. of one 
constituent having a low ignition temperature, and 10 p.ct. of 
another havierg a high ignition temperature and low reactivity. 
‘YShoutg think that a coke-which contains these mixed con- 
stitugfits"is not fully carbonized; in other words, that there are 
pieceg Im the coke which have not been completely coked. 1 
do noe think it is right for us to consider this kind of material, 
becalis@s tis a half-finished product, as it were; we ought to 
consider only the completely carbonized coke. Dr. Dent has 
suggested that the ignition temperature of a coke containing 
the fy Constituents would be the ignition temperature of the 
portién, which had the lower ignition temperature. To quote 
an gxtreme case, | lfaye heard of instances in which low- 
température coke has béén sold ‘containing pieces of coal, and 
in su¢h a case, of course, the ignition temperature would be 
lower-t4han that of coke. In my opinion we should consider 
only. tie production of a uniform material. In the case of coke 
to be;burned in an open grate, of course, ignition temperature 
is important. If we have a coke containing heterogeneous 
matter<which has a lower ignition temperature than the re- 
maining portion of the coke, then the more combustible portions 
will Burn away, and the recovery effect will disappear. A 
factor-ef. importance in connection with coke to be burned in 
an open fire is the recovery effect—i.e., the power of revival of 
the fire after it has burned down. 1 think we should consider 
the qyestion of reactivity from this point of view. 

With regard to ash in coke, we have heard a lot of the effect 
of irop-in the ash on the reactivity of coke, and it would be as 
well if- the Institution—almost a pioneer in the investigation of 
this matter—were to continue their work still further. We 
havesiron in the ashes of pretty well all coals, but I think we 
should. investigate in what form that iron exists. Stone which 
is adhering to the coal cannot be considered, for the iron in 
the stane has no catalytic effect. It ought to be possible to 
determine the iron in a coke, however, and there is a wide 
field: there for further investigation. 

With -regard to the relation between ignition temperature 
and. reaetivity, | appreciate that there is not a parallelism in 
cases Where part of the coke is not fully carbonized, but I sug- 
gest that Bunte and Weyman were not altogether wrong in 
suggesting that there was a parallelism between reactivity and 
ignition témperature. Also, Wheeler showed that the re- 
activity of coke to oxygen at 400° C. was parallel to the re- 
activity of coke to CO, at goo® C. Therefore, reactivity can 
be shown to have a parallelism with ignition temperature in 
many eases. 
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HETEROGENEOUS COKE. 


Dr. A. Parker: I should like to congratulate Dr. Dent on 
his admirable summary of the whole of the work Which }\as 
been carried out in connectioh with the carbonization of lx 
Nottinghamshire coal and the examination of thé ‘produ ts, 
This matter of the properties required in cokes, anmd_so on, is 
very complicated, and a good many factors have to be tal. 
into account in considering cokes even for one particular p ir- 
pose. First I should like to discuss the relationship betw« 
volatile matter and ignition temperature, and to emphas / 
that—as is shown in the 22nd Report—as the tefperaturc »| 
carbonization was lowered, provided the charge was deft in : 
retort sufficiently long to be thoroughly carbonized to the cent 
the ignition temperature of the coke produced fell with a low: r- 
ing of the temperature of carbonization; but in one instanc 
where the charge was not fully carbonized, though the volat | 
content was low, the ignition temperature also was low. $= Tivis 
is the point which Mr. Sensicle has discussed, and I am not 
at all sure that there is anything wrong in carbonizing a cual 
and making what is.a heterogeneous mass of easily ignital)\ 
and difficultly ignitable coke, because, after all, if you have a 
mixture of this kind it will be suitable for burning in a domes! i 
grate from the point of view of ignitability: The main reas. 
for requiring ease of ignition in domestic fuel is that the fuc! 
shall be able to burn up fairly rapidly when the fite ‘is 1- 
plenished; and if you have a coke containing odd particl:s 
which are easily ignitable; these particles will fonm points «| 
easy ignition which will set the fire- going again when r- 
plenished. 

In this connection. 1 should like to draw attention to a point 
which has not been*emphasized: in these reports. In Table V. 
of the 22nd Report there are stated-the ignition temperatures «| 
cokes made on a commercial scale. Though the low-temper::- 
ture coke, containing 11 p.ct. of volatile matter, had the lowest 
ignition temperature (330° C.), you will notice that the col« 
produced by carbonizing a blend of coking and non-coking coals 
in intermittent vertical chambers had the second lowest ignition 
temperature of all the cokes mentioned in the table—viz., 
365° C.—though the volatile content of that coke was less than 
4 p.ct. By reference to Table IX. we find that the reactivit 
of that coke to carbon dioxide at-goo® C. was fairly. high (11 
p.ct. of carbon dioxide); it was the second most reactive cokv. 
Again, in Table XIII., we find that it was the second most 
reactive coke to steam at 10002 C. Those cokes were made in 
a gas-works, by blending coking and non-coking coals, and |) 




















J 


- 
— 


fei 


echeeear ose ar conen 


fe feed Feed fed feed feed fa feeD Feed Fe fae feed fe feed Feed feed fd fod fed fed fa fed fd 


} 








e 
fe 
r 


r 


erie 


ip) 


ufpulo 


, 
Is 


| 
' 


' 
t 
d 





- &) 


te 


; 








Selling, Ce 





uit 


fe 


wy 


u 


a 





mi 


} 


If you sell comfort the Public 
A gas fire 


a 
; 


eiinin 


will willingly pay. 








ral and meter installation in a = 
=. a: Hotel bedroom means comfort ioe] 
=] f } for the guest, profit for the = 
iS proprietor, and increased out- ~ le 
(5). put for the Gas Undertaking. 
5 
15}; The “A. & M."" Gas Fire Meter (30 c.ft : 
if] per hr.) fitted witn Valve closing device. ; ae 
1S}! May we quote prices ? [& 
fe: td f= : 
hi 4 lider oi 
Gi c fe 
T= Gas Meter Manufacturers, i 
‘ay NEW GRANGE WORKS, EDINBURGH, and at LONDON, BRADFORD BELFAST. me 
\S] 3 5 
TERRE En Mmmm aTAIS 




















NOVEMBER 20, 19209. | 


GAS JOURNAL. 


[SupPLemenr. ] 1} 





removing the charge before carbonization had time to penetrate 
right to the centre. There is a difficulty. I cannot say how 
much of the quality of the coke was due to blending and how 
much was due to the removal of the charge before carboniza- 
tion had had time to penetrate right to the centre, but I think 
it brings out a point which ought to be investigated on a large 
scale—namely,' whether a -better coke for domestic purposes 
can be prepared in“that way, whether we should get a bigger 
throughput, and what would be the results of blending dif- 
ferent coals. 

With regard to size of coal, Dr. Deft has referred to the work 
of the Fuel Research Board on Carbonizing coals of different 
sizes in vertical retorts, and he said that the effect of size was 
greater in vertical than in horizontal retorts. 1 should like ‘to 
remind the members that about three years ago, or maybe only 
two, Mr. Rhead read a paper on the same subject before the 
Institution, and demonstrated the greater rate of carbonization 
of larger sizes of coal in continuous vertical retorts than of the 
smaller sizes, 

CoKE FOR WATER Gas PLANTS. 

Coming to the question of*cokes for producers and water gas 
plants, I am not at all sure whether all cokes, at the tempera- 
tures attained in the water gas generator, are not of almost’the 
same reactivity. The temperature at which the reaction is 
taking place is probably more than 1000° €., and one wonders 
whether reactivity of the coke in water gas manufacture is 
going to have very much effect. In any case, if tests of cokes 
for water gas manufacture are carried out, one must bear in 
mind that every factor, apart from the quality of the coke, can 


‘be altered—the depth of the fuel bed, the rate of admission of 


steam, and so on. As the result of tests carried out for the 
Institution some years ago (though they were not complete, 
and one has to guess a little) I came to the conclusion that one 
can get the same efficiency of water gas manufacture with each 
different coke, provided one determines the right fuel depth for 
each coke and the proper rate of supply of steam. These in- 
dividual factors will have to be extraordinarily carefully ‘con- 
trolled if really reliable results as to the effect of the particular 
coke on water gas manufacture are going to be obtained. | 
put that forward as a warning. The same considerations apply 
in testing cokes for producers. 

Dr. E. W. Smirn: I think the chief lesson to be learned from 
this fundamentally necessary work is that we should see the 
red triangle,’’ and that we should be very careful not to 
generalize too much on the results and details of the work. 
Every one of us can bring forward evidence quite contrary to 
many of the conclusions, as distinct from the evidence that Dr. 
Dent has drawn. He has pointed out, as others have, that 
there are a hundred-and-one factors which affect these things ; 
under the conditions specified the conclusions may be ‘perfectly 
all right, and I have not the slightest doubt that Dr. Dent 
attaches due weight to every comma and semi-colon, where he 
has made reservations; but we who are reading the Reports 
and listening to the diseussion are apt to draw broad conclusions 
from the statements made, without ‘paying sufficient attention 
to the commas, &c., and I want to utter a warning against that. 


“ 


Tue Reatm or PRACTICE. 

rhe whole object of blending, and so on, is to produce a coke 
which will command a higher price; and we want to sell it at 
a higher price because the effect of that will be to reduce the 
prjce of gas. My view is that, invaluable as all this work is, 
there is something we can do generally throughout the country 
at once to increase the price of.coke. If we can ensure that 
(1) we use coals of the lowest ash content obtainable ; (2) that 
the coke produced is quenched properly and contains the lowest 
percentage of moisture that is economically possible; (3) that 
the coke is: graded to the size required by the consumer (and 
that varies in every district); and (4) if every care is taken to 
develop the sales of coke locally, to supervise the utilization of 
coke, and assist the consumers to use it properly—there would 
not be a coke problem to-day. I do not wish it to be thought 
that | am ‘suggesting there is something wrong with the in- 
dustry ; there is not. A large number of undertakings, particu- 
larly the big ones, are ‘dealing with the coke in a satisfactory 
way. I heard the other day that in one large city there is a 
big sale for low-temperature fuel of the best kind produced in 
this country ; the demand was such that there was a shortage, 
and the local agents sent to the local Gas Company for coke to 
mix with the low-temperature fuel. Within a short time the 
consumers were demanding that they should have nothing but 
s-works coke, as the low-temperature fucl was not quite so 
id. So there is no reason to believe that it is not possible to 
e gas-works coke in the open grate, with proper supervision. 
we gave the same supervision to the burning of coke in the 
en grate as is given normally in connection with the use of 
s in a gas fire, the fixing of a gas fire, the mounting of a gas 
intle, and so on, we should obtain the same satisfaction. 
\s to ignitability, 1 agree with Dr. Dent that there is no 
vantage in endeavouring to reduce the carbon content, in 
itic carbonization, to too low a figure, and that it does not 
y_to try to get the last ounce out of the coal. A volatile con- 
it of from-1-to 13-p.ct. is the economic limit in carbonization; 
ider static-conditions... You cannot. control. things like. that. 
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however, in continuous verticals, because in increasing the 
throughput of vertical retorts with a view to getting a mixture 
of high-temperature and low-temperature coke through them, 
the danger is that the coal will go straight through if the car- 
bonization V goes right down to the extractor. Again, blend- 
ing is not practical in a continuous vertical retort. Therefore, 
as ‘probably.so p.ct. of the ‘coal gas»made in this country is 
made in ‘continuous verticals, you have to consider what is 
practicable in such retorts as distinct from what is practicable 
under ‘static carbonization conditions. Briquefte carbonization 
of blends has been tried, and there are difficulties. Through- 
puts are increased enormously ; but the briquettes collapse, and 
a. big soggy mass of the material is found in the retorts, so that 
carbonization is made more difficult. If the briquettes ate 
such that they can be made without pitch, and there is not the 
collapse, you do get a fairly good ‘solid material. Dr. Dent 
seems to have got his teeth into this subject, and we hope he 
will go on with the work, particularly the work on blending ; 
but I suggest that the idea put up to him—that every con- 
ceivable coal in the country should be tested for blending pur- 
poses—should not be considered seriously. It is not necessary 
to test for blending purposes more than typical coals; we want 
to get out a table of blends and the method of testing, and then 
each of you will be able to do your 6wn testing in the laboratory. 
I congratulate Dr. Dent on his opening statement, which is 
invaluable, and I hope that in future the practice of making 
such statements will be continued. 
Tue Repty. 

Dr. Dent, replying to the discussion, said: First I should 
like to thank the speakers for their very Valuable contributions. 
Dr. Marson has stated that I have damned bye-product coke, 
but | did not mean that exactly. Perhaps I should have 
guarded my statement by referring to a coke produced in a 


“‘bye-product coke Oven which is suitable for use in a cupola, or, 


anyway, a coke of low reactivity and high ignition point. That 
is what I really meant. With regard to Mr. Sensicle’s re- 
marks, I-must say that éither | have not made myself clear, or 
he has misunderstood me. I gave a simple illustration of a 
coke containing two different constituents, but the complete- 
ness or incompleteness of carbonization has nothing to do with 
those constituents. They may depend largely on the different 
ingredients in the coal used; and,. though. the carbonization 
may be carried right through to the centre of the charge, there 
would still be carbon atoms in the coke surface which are more 
reactive than others. As to his remarks concerning the 
parallelism. between ignition temperature and reactivity to 
carbon dioxide, I can only say that our results appear to show 
that there is definitely no relationship between the two, in the 
broad sense, though there may be under certain specified con- 
ditions—for instance, there may be a parallelism between the 
ignition temperature and reactivity of the coke produced when 
a coal is carbonized at a certain temperature. It is possible to 
prepare a low-temperature coke which is readily ignitable but 
yet unreactive to carbon dioxide ; and similarly, by carbonizing 
a poorly-caking coal, it is quite possible to obtain a coke which 
is not readily ignitable but is yet réactive to carbon dioxide. | 
think the remarks of Dr. Parker also brought out that point. 
A very important point made by Dr. Parker is that at a certain 
temperature the reactivities of cokes to carbon dioxide and 
steam will be approximately the same. When -we consider the 
combination of cokes with oxygen, this temperature is com- 
paratively low, between 700° and 800° C.; but in the case of 
the slow .reactions which occur between carbon and éarbon 
dioxide, and carbon and steam, this temperature is higher. | 
think that at some temperature all cokes will have the same 
reactivity. We have that in mind, and we are at present de- 
signing and preparing an apparatus with a view to trying to 
determine that temperature. 

As to Dr. Smith’s remarks concerning the general con- 
clusions we have more or less drawn, perhaps I ought to say 
that in the past we have been criticized for having written re- 
ports containing results the practical application of which it 
has been very difficult for gas engineers and managers to ap- 
preciate. Therefore, this morning I threw out ideas and sug- 
gestions upon which further work might be based. I said that 
tests on these various cokes have not been carried out on the 
full scale, but that they should be. The suggestions I made 
were tentative, and were based on our laboratory experiments, 
but I thought they would be useful to the members as an 
indication. of the application of our work to practice. Then 
with regard: to the difficulty of partial carbonization in vertical 
retorts. Dr. Smith says there is a danger of the coal going 
straight through if the carbonization V goes right down to the 
extractor... That is ‘the position at present, with retorts de- 
signed to effect complete carbonization, but if we set out de- 
finitely to regulate the retorts so that they will carbonize not 
quite to completion, that difficulty may conceivably be over- 
come. 

A Votre or THANKS. 


Mr. W. J. Smirn: I think we all agree that our best thanks 
are due to Mr. Thomas Hardie (the Chainman of the Joint 
Committee) and to Prof. Cobb and all the other members of 
the Joint Committee. Mr. Tardic is the right man‘in the right 
plauee;-he brings tu bear on this work a well-balanced mind and 











12 [SupPLEMENT. ] GAS JOURNAL. [NOVEMBER 20, 1929. 





(Gs Purification and Chemical 
Company, Limited 


ESTABLISHED 1873 
PALMERSTON HOUSE, 34, OLD BROAD STREET, LONDON, E.C. 2. 


Oxide of Iron 


on Sale or Loan. 


Spent Oxide 


Purchased in any district. 








Telegrams: ‘Purification, Stock, London.” Telephone: London Wall 9144. 



































Peebles 


B.V.R. GOVERNOR 


The results which can be obtained when this 
apparatus is used are shown on the chart 
below. Peebles B.V.R. Governor can be 
supplied tocontrol any conditions of vacuum, 
or pressure. Examine the design and you 
will note the simplicity of this highly sensitive 
relay. The motive power for operating this 
apparatus is.a small quantity of compressed 
air, about 30 ft. per hour at 5-10 lbs. 
pressure, easily produced by a tiny com- 
pressor for belt, steam, or electric drive. 











WRITE FOR DESCRIPTIVE LIST TO 
THE PATENTEES AND SOLE MAKERS 


CAMBRIOGE RECOROCER 











Ccname NP ONT 


PEEBLES & Co., LTD., 


TAY WORKS, BONNINGTON, EDINBURGH. 





a aaeae 
E.1.B. 























Ot 


m3 AG 








NOVEMBER 20, 1929. | 


GAS JOURNAL. 


[ SuPPLEMENT. ] 13 





| 
| 


extensive practical experience, and the Institution is to be con- 


gratulated upon having secured his services as Chairman of 
this Committee. The work carried out under the supervision 
of Prof. Cobb, by the Research Chemists, has been of a very 
high order of excellence, and has been put forward very clearly. 

Dr. E. W. Smrru seconded the vote, which was carried with 
acclamation. 


Mr. Tuomas Harvie, responding, said: On behalf of the 
Committee I thank you very much, and I should like to express 
appreciation of the efforts of the research workers themselves. 
Dr. Dent makes his first appearance before us to-day as our 
chief research worker in regard to this carbonization research, 
and I am sure his work will satisfy you. 

The meeting adjourned for luncheon. 





THE CHARTER DINNER. 


A Memorable Gathering at the Criterion Restaurant. 


On Wednesday evening nearly 200 members and guests sat down to dinner at the Criterion Restaurant, to 
commemorate the granting to the Institution of the Royal Charter. The President (Mr. C. S. Shapley, of Leeds) 
was in the chair ; and the guests who sat with him at the top table included Sir David Milne-Watsor, LL.D., D.L. ; 
Sir Arthur Duckham, G.B.E., K.C.B. ; Sir Henry P. Maybury ; Sir Albert Ball ; Dr. H. T. Calvert, of the Ministry 
of Health ; Prof. J. W. Cobb, C.B.E.; Mr. C. A. Goodall, Chairman of the Society of British Gas Industries ; 
Mr. Arthur Hayday, M.P.; Prof. J. W. Hinchley, Institution of Chemical Engineers; Mr. D. M. Henshaw ; 
Mr. P. F. Holmes ; Dr. C. H. Lander, Director of Fuel Research ; Brig.-Gen. Magnus Mowat, C.B.E., Secretary of 
the Institution of Mechanical Engineers ; Mr. J. A. Reavell, President of the Institution of Chemical Engineers ; 
Mr. J. F. Ronca, Gas Administrator, Board of Trade; Prof. Arthur Smithells, C.M.G.; Mr. G. E. Shrimpton, 
Solicitor to the Institution. After the honouring of the Loyal Toasts, 


Tue INSTITUTION AND Its CHARTER. 


Sir Davip Mitng-Watson said: I esteem it a very great 
honour to have been asked to propose the toast which I think 
you will all agree is the toast of the evening—namely, ‘‘ The 
Institution of Gas Engineers and its Royal Charter.’’ I can- 
not pretend to be a stranger in your midst. [‘‘ Hear, hear.””] 
I am afraid you have listened to far too many speeches from 
me on the subject of the gas industry during the past few 
years; but at the same time, on an occasion like this, it gives 
me the greatest pleasure to submit this toast. There are pos- 
sibly many good reasons why I should do so. First of all, I 
have been honoured by being made one of your honorary mem- 
bers—an honour which I believe is one that I have earned by 
being able to be of service to the gas engineering profession in 
an indirect way. The other reason is that I am the representa- 
tive of the oldest Chartered Institution in the gas industry, the 
Chartered Gas Light and Coke Company, which obtained its 
Charter as long ago as 1812, in the reign of George III.; and 
this evening it is my privilege to propose the toast of the 
youngest Chartered Institution in the country, the Institution 
of Gas Engineers, which received its Charter under our 
Gracious Sovereign, King George V. 

A great many things have happened since the Charter was 
granted to the Gas Light and Coke Company ; and, as usual, 
Scotland led the way. In the town of Kelso, on April 12; 
1862, no less than twenty-two Scottish Gas Managers fore- 
gathered, with the laudable purpose of forming an Association ; 
and ‘* the business being over, the members dined together.” 
After that, silence reigns in the records of the Scottish Associa- 
tion. [Laughter.] _However, England, as is also usual, woke 
up a little later, and in 1863 there was formed an Association 
which I understand was called the British Association of Gas 
Managers, and which was founded by Dr. Thomas Newbig- 
ging—a name to conjure with in the gas industry. In 1881 
the British Association changed its name to the Incorporated 
Gas Institute; but ten years later a spirit of controversy and 
tivalry arose, and there was a break-up in the two institu- 
tions. However, in 1903 they re-united to form the present 
body. My predecessor in the chair of the Gas Light and Coke 
Company—the late Sir Corbet Woodal/—must have had a very 
interesting career in this respect, because he was President of 
no less than three Institutions—the British Association of Gas 
Managers in 1878, the Incorporated Institution of Gas Engi- 
neers in 1897, and finally of the Institution of Gas Engineers 
in 1913, its Jubilee Year. Thus my office as Governor of the 
Gas Light and Coke Company is very intimately associated 
with the technical bodies representing the industry. 

Tue Best Brains Must BE ATTRACTED. 


Coming to the toast of the evening, we must all agree that 
this is a most memorable occasion, for the Institution has got 
the Charter which has for so long been its ambition; and on 
this distinction it is heartily to be congratulated. The science 
gas making has now been recognized to the fullest extent. 
has always been a science well served by those engaged in 
t, and this Charter will increase the status of the premier 
stitution connected with the industry. Not that I suppose it 
will turn out any greater men than in the past, for I cannot 
magine greater names for the future than those of Livesey, 


— ms = 
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Corbet Woodall, Harry Jones, and others whom I might . 


mention; but I believe that, by securing this Charter, and tak- 





ing its position among the great Chartered Institutions of the 
country, it wi'l be able to draw to itself the younger men whom 
it is so vital that we should attract to the industry. It is 
absolutely essential that this great industry in which we are 
all engaged, and which we are so desirous of serving, should 
attract the best brains in the country. We have a technology 
that is second to none; we have scientific books on the subject 
of gas which are second to none. But it is of no use having 
the knowledge in book form, if you have not the right men 
to do the work laid down in the books; and that is why | 
welcome anything which will make the industry more attrac- 
tive to the younger men of the universities to come along and 
help us fight our battles in the future. 

Personally, I believe that the gas industry is bound in the 
future to fill a more conspicuous réle in this country. As | 
remarked .the other day, when addressing as President the 
members of the Institute of Fuel, the fuel industry of this 
country is all important. I am not going to say a word against 
electricity. We all appreciate the advantages of electricity, 
and what it can do, and most of us use.it in our works; but 
at the same time the foundation of the prosperity of the country 
is in the fuel industry, and gas is one of the leading fuel 
industries. Though Nero gen all seem to be bemused with 
this newest thing electricity, they ought to remember that 
fundamenta'ly it is not of nearly so much importance to the 
country as a really good and cheap supply of fuel. Gas is para- 
mount in that respect. It probably reproduces more of what 
is in the coal than any other process; and therefore 1 believe 
that we can do an enormous amount. to solve problems which 
it is imperative should be solved in this country. 

[ have to couple with this toast the name of Mr. Shapley; 
who has been known to me personally for a great many years. 
Long ago he came to ask my advice, and I gave it to him; 
but he did not accept it—probably very much to his own ad- 
vantage and that of the City of Leeds. He is a very good 
representative of the younger generation of gas engineers. I 
only wish there were more men of his courage and ability 
in the gas engineering profession.- We have a great work 
before us; and if we can only find the men—and the Institution 
is going to help us to do so—I am sure we shall not fail in 
our duty to ourselves and to our country. 


THE PRESIDENT’S RESPONSE. 


The PRESIDENT, on rising to respond to the toast, announced 
that among messages expressing regret at unavoidable absence, 
were telegrams from Mr. Henry Woodall, Senior, and Dr. 
Charles Carpenter. His own Chairman (Councillor E. J. 
Clarke) and his Deputy-Chairman (Alderman James Noon) 


‘were also unable to be present, but a telegram had been re- 


ceived from Leeds wishing those present a very happy evening. 
After thanking Sir David Milne-Watson for his appreciation 
and congratulations, the President proceeded : 

The work of the Institution is ever growing, and those who 
have not held office or been on the Council can know but little 
of the time that it takes up.. One of the great Engineering 
Institutions—the Mechanicals—in recognition of this has issued 
a pamphlet to enlighten its members about all its activities. I 
propose briefly to make a similar survey. Founded in 1863, 
the Institution can claim sixty-six years of useful service. The 
membership has grown continuously, although it has been re- 
stricted to those concerned with the manufacture and distribu- 
tion of coal gas. To-day we are in the position that member- 
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curing of physical troubles, and with the refractory materials 
we use in our plants. The holders of office and members of 
Council have thus no life of ease. 


EDUCATION. 


Another side of the Institution work is concerned with educa- 
tion. We must ensure that in the future the men who are 
entrusted with the carrying on of the industry are well pre- 
pared for the work. To-day we are in the position that, thanks 
to Mr. Goodenough, Mr. Terrace, Mr. Briggs, Mr. Creasey, 
of the Board of Eucation, and others, we have an Education 
Scheme that is suited to the requirements of the industry, and 
entry to membership of the Institution. Those outside can 
have no knowledge whatever of the work involved in the pre- 
paration of this scheme and putting it into operation. The 
men who have done this work deserve, and have, our thanks. 
The Institution. has played its part in ensuring that University 
Education is available for those intending to enter the indus- 
try; and scholarships are given to well-qualified students. The 
Corbet Woodall Scholarship has proved of great value; and 
to-night we have with us Mr. P. F. Holmes and Mr. D. M. 
Henshaw, who have founded the William Cartwright Holmes 
Scholarship in memory of that great gas engineer. 


SEPARATE ORGANIZATIONS. 


In early days the Institution undertook work covering an 
even wider sphere of activities than it does to-day ; but the need 
for a separate organization, independent of the technical in- 
stitution, to deal with propaganda work and publicity, was 
recognized in 1911, when the British Commercial Gas Associa- 
tion was founded. Magnificent work has been done by it 
through the inspiration of its various Presidents, and the per- 
petual Chairman, Mr. F. W. Goodenough. Later another 
organization was set up by the Institution to undertake the 
work connected with the legal rights of the industry and in- 
dividual undertakings and companies, and the duties of watch- 
ing legislation that might affect the industry in any way. I 
refer to the National Gas Council, so ably presided over since 
its inception in 1916 by the proposer of this toast, Sir David 
Milne-Watson. 


Tue Position To-Day. 


Antiquated gas legislation, the supply of gas to unremunera- 
tive consumers, and the ridiculous publicity about the perils of 
gas supply, have all had their effect in hampering progress. 
Gas is supplied to nearly 9g million homes in Great Britain, 
which means that probably 36 million people are daily in con- 
tact with gas; and yet in the year 1928 the number of deaths 
ascribed to gas poisoning was only 136. It must be remem- 
bered, too, that many of the deaths so classified were possibly 
cases in which Coroners may have given the benefit of the 
doubt. The industry also is faced with unfair competition from 
State-aided electricity. In the war period, due to the needs of 
the country for high explosives, the gas supplied by the various 
undertakings was of poorer quality, through being stripped of 
some of its constituents. This had the effect of retarding busi- 
ness; and some people, who did not know of the sacrifice the 
gas industry was making, turned-over to electricity. 

To-day the coal industry has many problems to face; and as 
its prosperity depends to a large extent upon the prosperity of 
the gas industry, it should regulate more favourably the pricés 
at which coal is sold to the gas and electrical industries re- 
spectively. Again, to unload their coke upon a glutted market 
is suicidal to them, and reduces the purchasing power of the 
gas industry. 

We look to these matters being adjusted on solid ecoriomic 
lines of benefit to the collieries, the gas industry, and the 
nation. 

Much self-sacrifice of energy and time, and an ungrudging 
gift of knowledge, have in the past been given to the Institu- 
tion, which has been handed“back to the members at the meet- 
ings and in the ‘‘ Transactions;’’ but I appeal to all our 
members to continue this work with added zeal, now that we 
have our Charter, so that what members have by practice found 
good in their own districts may be brought as a thank-offering 
to the parent body, and not to lean on the existing bodies. 
The industry, through the National Joint Industrial Council, 
has made a keen study of Labour. It is to the leaders of the 
various Unions connected with the industry that the greatest 
credit is due for the fact that we have peace in our industry ; 
and at the same time we can honestly say we get a day’s work 
from our employees for a day’s pay. Since I have been your 
President I have been blessed with a magnificent Council, who 
have ungrudgingly supported me. From the ordinary members 
I have had wonderful support; and often it has been a great 
joy when this has been found in the most unexpected places. 
I could not sit down without saying, not only how deéply grate- 
ful I am, but how much my Council appreciate the public 
spirit which my Committee (through the Leeds City Councif) 
have shown the Institution, by allowing me to give my time to 
the gas industry, of which I am so proud; and in this connec- 
tio: | wish to make special reference to my Chairman, Coun- 
cil \r Major Clarke, and my Deputy-Chairman, Alderman 
James Noon, J.P., who, through illness, have been unable to 





attend this evening, but who have been such a wonderful 
support to me. ¢ 


Tue CHARTER. 


The dinner to-night was arranged in celebration of the re- 
cognition of the value of the work of the Institution to the 
community by the grant of the Royal Charter. The Institu- 
tion is now put on the high plane of the Institution of Civil 
Engineers and the Institution of Electrical Engineers—where 
the Institution of Mechanical Engineers hope shortly to join us. 
The Institution is no longer a mere company, but is an in- 
herent part of the Constitution. We must: preserve our rights 
and privileges with every care, and ensure that none but men 
properly qualified can enter our ranks. The title ‘*‘ Chartered 
Gas Engineer”? has a great significance, and we must all 
endeavour to prove ourselves worthy of it. The Charter is 
ours, the new by-laws haye been approved by the Lords of the 
Privy Council, and we may now look forward to accelerated 
progress in our every endeavour, with the co-operation of those 
who, though possessed of the highest technical skill and know- 
ledge, could not until now enter our ranks. 


Co-ORDINATION URGED. 


Sir ArtHur Duckuam followed with the toast of ‘* Kindred 
Associations,’? which had been entrusted to him as one of the 
honorary members of the Institution. He said: The granting 
of the Charter puts a stamp on the profession of gas engineer- 
ing—a profession to which this country owes so much, and to 
which we are all so proud to belong. I am certain we all 
sometimes feel that there are too many Institutions and As- 
sociations, and that our time is too fully taken up attending 
meetings and conferences. The time must surely come when 
there must be a closer bond than exists to-day between all these 
organizations. [‘* Hear, hear.’’] At present there is a great 
over-lapping of our interests. This closer connection is a thing 
that must come. I have to couple with my toast the names of 
three gentlemen. The first is Mr. Reavell, the President of the 
Institution of Chemical Engineers. I was its first President ; 
and I gave assistance to its formation, because I hoped it might 
be the “‘ last straw to break the camel’s back ”’ of Institutions ; 
but unfortunately it has not broken it yef. [Laughter.] 
There, however, is an Institution of which every member of 
ours is suitable to be a member. The Institution of Chemical 
Engineers has done most valuable work; and I do not regret 
having been in at the birth. The second name is that of Mr. 
Goodall, Chairman of the Society of British Gas Industries. 
I have been President of that Society, and I think it is a very 
fine one, which has done extraordinarily good work. Mr. 
Goodall has done a tremendous lot of work for the development 
and progress of the gas industry. Thirdly, there is Brig.-Gen. 
Magnus Mowat, Secretary of the Institution of Mechanical 
Engineers, a real live body doing magnificent work, only 
second to that of the Institution of Civil Engineers; which we 
all regard with gratefulness. We wish that some brain would 
set to work, that some efforts would be made, to co-ordinate 
our work and bring us closer together. 


SCIENCE IN INDUSTRY. 


Mr. J. A. Reavett.: I come to offer you the hearty congratu- 
lations of the Institution of Chemical Engineers upon the grant- 
ing of your Charter, and to express the wish that gas engineers 
may attain still greater influence in the country. I believe they 
suffer from the fact that they have been too modest; they have 
never told the world all that they can do. If there were a 
little less modesty among gas engineers, I suggest that there 
would be a little more gas used, The Chemical Engineers are 
closely associated with the gas industry, because it is one of 
the things with which they often have to deal. We are always 
working together with our brethren of the gas industry; but 
there is the point which Sir Arthur Duckham has raised of 
multiplicity of Institutions. We want some economy of effort ; 
and when a good paper is to be submitted to one Institution, 
why cannot we have a joint meeting, so that the other organ- 
izations interested in the same subject may benefit? Of course, 
in economy of effort one needs to be careful; but we do want to 
reduce as far as possible this multiplicity of organizations. I 
would love to see a great big temple built, which would hold 
the whole of our Institutions and Associations, and which would 
be worthy of science in industry. 


Tue “‘ S.B.G.1.” 


Mr. C. A. Goopatt : I feel that my first words must be those 
of congratulation to the Institution of Gas Engineers on being 
granted the Royal Charter; and I wish to convey to you the 
sincere good wishes of the members of the Society of British 
Gas Industries for the continued and increasing success and 
prosperity of the Institution in their work for the industry. 
Since the formation of the ‘t S.B.G.I.’’ some 24 years ago, 
there has existed a happy and friendly relationship between the 
two Societies. We have worked together in many ways, on 
Joint Committees in connection with research in many direc- 
tions. We have a recognized Standard Conditions of Contract. 
We have had joint conferences, and are at the present moment 
arranging for the one at the British Industries Fair at Bir- 
mingham next year. We have, as a Society, had as’Presidents 
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from time to time eminent members of your Institution, in- 
duding Sir David Milne-Watson. Therefore between the 
Society and the Institution there has always been this happy 
relationship. 

As has already been mentioned on more than one occasion, 
the ‘‘ S.B.G.I.”’ is anxious to serve the industry, not only as a 
separate section, but as part of the whole; and we feel, and 
have felt for a long time, that a closer co-operation between the 
members of the Society, the members of the Institution, and 
the members of other Kindred Associations, so that side by side, 
as a united body, we can take part in the counsels of the in- 
dustry on an equal footing, will be for the good of the gas 
industry as a whole. Now that the Rules and Regulations 
under which the Royal Charter has been granted extend and 
widen the qualification for membership of the Institution, and 
enable the election as members of those who were previously 
not eligible, we are looking forward to closer co-operation be- 
tween us than has hitherto existed; and we, on our part, will 
not be found lacking in dotng what we can to attain that end. 

Brig.-Gen. Macnus Mowat; I, too, must congratulate you 
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upon the hall-mark which has been conferred on you. I feel 
that the gas engineers have always been in the van of industry. 
[ remember more than thirty years ago going to a meeting at 
the London Chamber of Commerce, when an address was 
given by Sir John Lubbock, who gave as an example of what 
he was advocating the Gas Light and Coke Company. This 
showed what the gas industry could do; and though this was 
over thirty years ago, it has kept well to the front all along. 
We have heard of the multiplicity of Institutions; but I do not 
think that the situation is really so serious as some people 
think. That more Institutions grow up, is all to the advantage 
of knowledge. 


IMPORTANCE OF THE SCIENTIFIC USE oF FUEL. 


Mr. Harotp E. Copp (Vice-President), to whom was en- 
trusted the toast of ‘‘ The Visitors,’’ mentioned the names of 
Soine of the principal guests, and proceeded: This occasion is 
an epoch-marking event in the history of the gas industry, 
which, although it has been in existence for some 117 years, 
ani is regarded by some people of obtuse minds as being some- 
what antiquated, is still in the very forefront of the march of 


- 











progress, and makes use of the very latest scientific discoveries 
before they are even recognized by many other industries which 
are popularly regarded as being up-to-date. Our Institution has 
tackled and successfully solved innumerable problems relating 
to the proper utilization of our national fuel resources—surely a 
task which deserves well of every inhabitant of this country. 
During recent years, however, it has displayed even more 
marked activity, and is, I assure you, a very live Institution. 
The list of Committees dealing with highly specialized subjects 
is a very long one; and I cannot do other than pay the highest 
tribute to the patience and assiduity of a large number of its 
members, who give so much of their time, often very un- 
obtrusively, to the pursuit of knowledge which cannot but 
benefit, not only the Institution, but future generations. From 
the interest which has of late years been displayed in the 
scientific use of fuel, it is obvious that educated people are 
taking an increasing interest in this very important subject. 
This is all to the good, though many speak without the neces- 
sary foundation of knowledge. It is certain, however, that the 
proper utilization of fuel is one of the most important of our 
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national problems, and that the gas industry is up to the pre- 
sent the best exponent of its scientific use. Would to heaven 
that the subject could be divorced from party politics. 

I do not wish to expatiate at too great length upon the ac- 
complishments and virtues of the Institution; but I do claim 
that it is deserving of the highest appreciation in every direc- 
tion. It has been criticized by many people, even by its own 
members on certain occasions; but if those critics were fully 
acquainted with the difficulties which continually confront 
those responsible for the conduct of its affairs, their criticisms 
would be more guarded. Indeed, those whose counsels are ac- 
cepted have had to graduate in a hard school. It is a fitting 
consummation of the efforts of our Past-Presidents—I refer 
especially to those of Mr. Madden and Mr. Terrace—that we 
are to-night celebrating the granting of the Charter to the In- 
stitution; and I submit that it is a well-deserved honour, and 
one which I am quite sure that those who follow us will more 
than justify. The granting of the Charter has also entailed 
greater responsibilities. I refer to the formulation of a scheme 
for the proper education of those who, within the next few 
years, will be responsible for the conduct of our great industry. 
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It was a difficult task, and involved a vast amount of labour; 
but it has been successfully accomplished. by the Education 
Committee of the Institution, and here I would refer to the 
signal service of Mr. Harold Smith and Mr. Briggs, both 
members of that Committee. Not one of us would willingly 
entrust the destinies of our industry to the hands of those who 
had not had the advantages of that necessary but somewhat 
abstract accomplishment which we call education. It is our 
proud boast that, through our organization, this benefit now 
lies within the reach of all connected with our industry who 
desire to acquire it. I sometimes think that the younger 
generation have much to be thankful. for, as we older ones had 
not only to carry on our job, but also to find time to attend 
classes at either Technical Schools or University Colleges ; and 
when we attained our certificates or diplomas, we received no 
degrees as in these days. The subjects of our studies were not 
co-ordinated as they are now—we had not the same incentive 
to work as our successors have to-day. 

Our industry is served superlatively well by several organiza- 
tions, each having its own special sphere of activity for the 
benefit of the whole. We have the National Gas Council, so 
ably presided over by Sir David Milne-Watson. We not only 
regard Sir David as our spokesman, but we ‘ulso regard him 
as our statesman. Then I would make reference particularly 
to the British Commercial Gas Association, which so success- 
fully promulgates the art of salesmanship, and is also ably 
presided over by Mr. Henry Woodall, with whom I have the 
honour to be associated. The name of Woodall will, as long 
as our industry exists, be closely associated with its past, pre- 
sent, and future. As everyone knows, Sir Corbet Woodall was 
one of the most distinguished Presidents of our Institution ; 
and I venture to say that it must be regarded as the premier 
Association connected with our industry, for .without a sure 
and certain foundation of engineering there would be very little 
to sell at an economical price, and nothing to administer, 

I should like, in conclusion, to refer to the very artistic front 
page of the menu, which has been designed by our good old 
friend Mr. F. D. Marshall, who has declared that the work 
was a pleasure to him and a labour of love for the profession 
which is so near to his heart. 

The response to the toast was made by Mr. Arthur Hayday 
and Sir Albert Ball, whose names were coupled with it. 


CO-OPERATION NECESSARY BETWEEN EMPLOYERS AND EMPLOYEES. 


Mr. Artuur Haypay: Mr. Will Thorne said at Eastbourne 
that he had met engineers good, bad, and some the “ very 
devil.” He was speaking in terms of pre-1919, before there 
was brought into being the National Joint Industrial Council 
for the Gas Industry. Now, however, through the excellent 
offices, and under the wise guidance, of Sir David Milne- 
Watson, the esteemed President since the inception of this 
organization, we have eliminated whatever ‘‘ devil’? might 
formerly have been associated with gas engineers, and what- 
ever suspicion may have existed in the minds of the workmen. 
The engineer really is a splendid fellow ; and he is able not only 
to deal with his raw material in the most scientific manner 
possible, but, at the same time, to be the friend and joint 
colleague of the meanest workmen employed. He deserves 
well of his Board of Directors or his Gas Committee. There 
must be absolute co-operation between employers and work- 
men, if any industry is to fully succeed. Everyone must con- 
tribute to the best of his ability, in order to enjoy the results of 
the efforts put into industry. I deplore as much ‘as anyone 
political interference, in the sense that it may hamper industry. 
We have seen grow up in the gas industry something of which 
we are genuinely proud. We have seen an increasing under- 
standing and the disappearance of doubts and suspicions. We 
on the employees’ side want to join with you in giving the 
greatest value to the industry and those concerned in it, and to 
the public in general. If we can only get the people of this 
country to realize how much the gas industry can do to create 
an increased measure of home comfort in the life of the com- 
munity, it will be very difficult for any new-fangled notions as 
to the valuable properties of an untried service to carry the day. 

Sir ALsert BatL: I am very glad to join with you in cele- 
brating this great occasion. I first became interested in the 
industry something like fifty years ago, and enormous advances 
have been made since that time. During my career, I have 
taken every opportunity of gaining further knowledge by doing 
what I think every young gas engineer ought to strive to do— 
that is, by looking- round and seeing what other people are 
doing. I have visited nearly all of the largest gas undertakings 
in Europe, and the majority of big English gas undertakings. 
Something like twenty-five years ago, I made my first visit to 
a Continental gas-works; and I suggest, especially to the 
younger members of the profession, that they should get to 
know what other people are doing, and go one better. 

The proceedings concluded with the singing of ‘‘ Auld Lang 
Syne; but before this, the Prestpent said he would like to 
rectify one omission from his previous remarks by paying 
tribute to the numerous friends who had tremendously assisted 
them in securing the Royal Charter. He made special refer- 
ence to Mr. H. C. Smith, Mr. F. C. Briggs, the permanent 
staff, the late Secretary, Mr. Walter T. Dunn, and the Solicitor, 
Mr. G. E. Shrimpton. 














Increase in Number of 


GAS ACCIDENTS 





In response to a request from Mr. Bowerman, 
Sir Kingsley Wood (Parliamentary Secretary, 
Ministry of Health), gave the Registrar-General's 
statistics, which revealed that accidental gas- 
poisoning cases had increased from 89 in 1913 
to 195 in 1927 

““ Most of the fatal accidents to-day,” said a 
gas engineer, “‘ are attributable to faulty gas 
fittings, which, although they might cause 
only minor leakages, result in a gradual 
accumulation of gas_ If gas fittings and appli- 
ances were of a proper character, and maintained 
in good order, it is safe to say that something like 
50 or 60 per cent. of accidental deaths could be 
prevented.” ee) 


The above explanation, which is quoted 
from the daily Press, is all very well, as 
far as it goes, but it does not explain 
why defective or unsuitable pipes should 
be more common now ‘than in 1913. 


The reason is that before the War 
most pipes and fittings were made 
of Puddled Wrought Iron. The intro- 
duction of the 8-hour day and the 
enormous increase in the capacity of 
Steel Furnaces resulted in Steel becom- 
ing considerably cheaper than hand- 
puddled Iron, and therefore largely 
superseding it. 


Engineers now realise that Iron and 
Steel have quite different properties, and 
that especially where corrosion or 
vibration are likely to occur Iron is 
vastly superior to Steel. 


Leaky and corroded pipes put down 
since the War are constantly being 


replaced in one-third of the time that 
Iron pipes would have lasted. 


WROUGHT IRON IS AN INVESTMENT 
—IT MORE THAN DOUBLES 
THE LIFE OF THE PLANT 


J. BAGNALL & SONS, LTD., 
WEDNESBURY, STAFFS. 
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